Motoneuron input-resistance changes during fictive locomotion produced by stimulation of the mesencephalic locomotor region.
Input-resistance changes during fictive locomotion were monitored in a variety of extensor and flexor hindlimb alpha-motoneurons in precollicular, postmammillary decerebrate cats induced to "walk" by electrical stimulation of the mesencephalic locomotor region (MLR). Using intracellular recording techniques and injected hyperpolarizing current pulses, the changes in the motoneuron input resistance recorded at the motoneuron soma were examined during nonlocomoting control periods as well as during the depolarized and hyperpolarized phases of the membrane potential oscillations (locomotor drive potentials, or LDPs) of fictive locomotion. In 28 of the 52 motoneurons examined, no change in the input resistance between the control and locomotor periods was observed. The remainder of the cells displayed a decrease (less than 20%) in input resistance when fictive stepping commenced. Over 80% of all the motoneurons depolarized (mean depolarization 4 mV), whereas only one LG motoneuron hyperpolarized (2 mV) with the onset of stimulation of the MLR. The remaining motoneurons did not display such changes. In 43 out of 52 motoneurons examined, no significant change in the input resistance could be observed between the depolarized and hyperpolarized phases of the step cycle. A decrease in the input resistance during the depolarized phase of the LDP was observed in four LG motoneurons, whereas five other motoneurons (2 LG, 1 TA, 1 PB, and 1 ST) displayed an increased input resistance during the depolarized phase compared with the hyperpolarized phase of locomotion. The data are consistent with the presence of an excitatory synaptic input alternating with an inhibitory input to the motoneuron during the fictive step cycle.(ABSTRACT TRUNCATED AT 250 WORDS)